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H I S T O R I C A L LEAD O P E R A T I O N S
GLOBE PLANT

D E N V E R , COLORADO

I n t r o d u c t i o n

T h i s document provide s a summary of lead s m e l t i n g and r e f i n i n g op era t i on s that
have been conducted at the Glob e Plant since its i n c e p t i o n in 1886 through the present day.
The G l o b e P l a n t was i n i t i a l l y constructed as a lead smel t er , known at that time as the
H o l d e n S m e l t e r . The his tory of the subsequent lead opera t i on s can best be described by
l ook ing at f o u r general time p er i od s , as f o l l o w s :

1886-1890: T h i s time period is characterized by the early l ead b las t f urnac e opera t i on s ,
i n c l u d i n g init ial construction of the p l a n t and subsequent growth of the
f a c i l i t i e s to i n c l u d e 7 b la s t furnace s and 10 hand roasters.

1891-1904: S i g n i f i c a n t increased growth of the f a c i l i t i e s occurred during this time per iod
under the supervis ion of Dr. Malvern l i e s , an a c c o m p l i s h e d m e t a l l u r g i s t 1 ,
i n c l u d i n g construction of a large baghouse to co l l e c t all of the blas t f urnac e
fume s (the "Bartle t t Process"), the a d d i t i o n of several more roasters and a
major f l u e system connecting all the roasters to a common stack, and the
construction of a silver and go ld re f inery. Most of these d e v e l o p m e n t s
occurred during th e 1 8 9 0 ' s . The American S m e l t i n g and R e f i n i n g C o m p a n y
purchased the G l o b e Plant in 1899.

1 Accord ing to F e l l ( 1 9 7 9 ) , "lies, drawing upon his great experience and his knowledge
of the la t e s t advances in t e chnology, de s igned an integrated sme l t er that was to be the most
e f f i c i e n t of its day, a r epu ta t i on held well into the t w e n t i e t h century" (p. 109).
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1905-1919: Under the ownership of the American S m e l t i n g and R e f i n i n g Company, the
Globe Plant underwent s i g n i f i c a n t add i t i ona l expansion and modernizat ion
during this time per iod, until lead s m e l t i n g opera t i on s ceased in 1919.
Processes for the recovery of arsenic and cadmium f r o m lead smel t er
baghouse dust were i n i t i a l l y d e v e l o p e d during this time per iod .

1920-1998: A f t e r the lead smel t ing operation was shut down in 1919, arsenic trioxide
r e f i n i n g (1920 to 1926) and cadmium r e f i n i n g (1927 to 1993) were the
pr inc ipa l opera t i on s conducted at the p l a n t . However , l i t h a r g e ( l e a d o x i d e )
and test lead r e f i n i n g have been conducted on a small scale since the l i tharge
depar tment was moved f rom Pueblo to the G l o b e P l a n t in 1925 and continues
to the present.

The general nature and layout of the f a c i l i t i e s dur ing each of these time p e r i o d s are
shown on F i g u r e s 1 through 7 ( F i g u r e s 4 though 7 cover the 1920 to 1998 time p e r i o d ) . The
maps on F i g u r e s 1 through 7 were based on various hi s toric maps; key source maps and
hi s tor i c engineering drawings are inc luded in Attachment A. The f o l l o w i n g sections d i s cu s s
the f a c i l i t i e s and operat ions during each time period in more d e t a i l .

1886 to 1890 T i m e Period

Malvern l i e s , one of the original par tner s of the H o l d e n S m e l t i n g Company, began
construct ion of the H o l d e n S m e l t e r ( l a t e r re-named the G l o b e S m e l t e r ) in May of 1886; the
f i r s t s m e l t i n g furnace was set to blas t in S e p t e m b e r , the second and third in October, and
the f o u r t h in December 1886 (Fell 1979, p. 149). The blast furnaces were located in a s ingle
b u i l d i n g a long the edge of the terrace (see 1886 to 1890 map, F i g u r e 1). By the end of 1886,
the f o u r furnace s at the H o l d e n smel ter could process up to 175 t o n s / d a y of lead ore (EMJ
43, p .10) and had produced 2,908,401 Ibs of l ead b u l l i o n (EMJ 43, p.28). Two more blas t
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f urnac e s were added in the s p r i n g of 1887(EMJ 43, p. 100), bringing the t o ta l to six with a
p l a n t c a p a c i t y of 300 tons of ore per day (Fell 1979, p. 150).

In 1887, the H o l d e n S m e l t i n g Company was taken over by one of the original
investors, Dennis S h e e d y of the Co lorado N a t i o n a l Bank. S h e e d y reorganized the f i r m as
the G l o b e S m e l t i n g and R e f i n i n g C o m p a n y and expans ion of the p l a n t continued under the
direc t ion of Dr. l i e s (Fell 1979, p. 151). By 1890 seven blas t furnace s were in p l a c e (see
A t t a c h m e n t A, 1890 Sanborn M a p ) , bringing the to tal sme l t ing c a p a c i t y to 350 tons of ore
per day.

The blas t furnace emissions were vented to a s i n g l e 125 f o o t t a l l brick stack at the
northwest corner of the b la s t furnace b u i l d i n g (see Attachment A, 1905 G l o b e S m e l t e r Map
for t ab l e of stack h e igh t s) . In the summer of 1888, the dust chamber conveying f u m e s f r o m
the b la s t furnace s to the stack was ex t ended 205 f e e t north of the b u i l d i n g and then back to
the stack, to s e t t l e out more of the dust (EMJ 46, p. 134). A c c o r d i n g to l i e s (1902, p. 188), this
extension of the dust chamber increased recovery of lead in the f l u e dust.

Six hand roasters were or ig ina l ly in s ta l l ed in Roaster Bui ld ing No. 1 (see F i g u r e 1)
to reduce the s u l f u r content of high s u l f i d e ores prior to sme l t ing , giving the p l a n t a total
roa s t ing capac i ty of a p p r o x i m a t e l y 75 t o n s / d a y ( E M J 43, p.100). F o u r a d d i t i o n a l hand
roasters with 12 t o n / d a y capac i t i e s were i n s t a l l e d in Roaster B u i l d i n g No. 2 by early
summer of 1887 (EMJ 43, p.425). During this time p e r i o d , emissions f r o m Roaster B u i l d i n g
N o s . 1 and 2 were contro l l ed by an 80 f o o t and an 87 f o o t t a l l brick stack, r e sp e c t i v e ly .

The Globe S m e l t e r produced 19,485,577 p o u n d s of lead b u l l i o n in 1887 and
23,373,167 pounds of b u l l i o n in 1888.
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1891 to 1904 T i m e Period

Expans i on of the lead sme l t ing opera t i on s continued during the 1890' s under the
d ir e c t i on of Dr. lies ( F i g u r e 2). Three reverberatory furnac e s were added to the east of the
b la s t f u r n a c e b u i l d i n g to enhance s epara t ion of the matte and s l ag drawn f rom the blas t
furnace s . T h e s e furnace s kept the mixture of matte and s lag in a l iquid s tate until
s epara t i on was c o m p l e t e d and the matte could be drawn off for re-smel t ing and f u r t h e r
recovery of me ta l s ( P u f h a l 1905). The s l a g was sent to the s l a g p i l e east of the terrace (e.g.,
see Attachment A, 1890 Sanborn M a p ) . F u m e s f r om the reverberatory s l a g furnac e s were
c o n t r o l l e d by the baghouse ( l i e s 1902, p.203-204).

The number of b las t furnace s was not increased f rom the original seven; however,
one of the most s i g n i f i c a n t a d d i t i o n s was the construction of a 1200 f o o t l ong f l u e and
baghouse in 1891, which c o n t r o l l e d blas t furnace f u m e s f r om that time f orward . Known as
the "Bartlett Process", the motivation for the baghouse was l a r g e l y economic, as the dust
c o l l e c t e d in the baghouse contained s i g n i f i c a n t concentrations of lead and silver. A c c o r d i n g
to l i e s (1902):

"[T]he smoke lo s s each day of 24 hours was 25,712 p o u n d s , or 12.856 tons. T h i s , at a
lead assay of 60 per cent, and a silver va lua t i on of 3.5 ounces, gives 7.7136 tons of
lead and 44.99 ounces silver that would be lost in the f u m e f rom seven b l a s t - f u r n a c e s
in one day, or an aggregate of $139,758.50 in one year. When s m e l t i n g at the rate of
500 tons d a i l y the annual lo s s of silver and lead will aggrega t e $150,000 to $175,000
per year. T h i s is not a theoret ical c a l c u l a t i o n , but based on carload l o t s of burnt bag-
house fume , c a r e f u l l y weighed and sampled" ( p . 1 5 9 ) .

Prior to the construction of baghouses, lies report s that 8 to 16 percent of the lead (in
ore) was lost per year in blast furnace smoke; based on t e s t s at the G l o b e S m e l t e r , 7 to 12
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tons of m e t a l l i c l ead were los t per day (p. 188). lies (1902, p .210) reported that of the to ta l
smoke f r o m the b las t furnace s , 37 percent was dust that s e t t l e d in the dust chambers and
f l u e s , and 63 percent was f u m e that was c o l l e c t e d by the baghouse (and pr e sumab ly escaped
prior to i n s t a l l a t i o n of the baghouse).

Several of the original engineering drawings for the Bart l e t t Process baghouse are
i n c l u d e d in A t t a c h m e n t A, showing p l a n views and e l evat ions of the b u i l d i n g ; the number
and or ientat ion of the bags; and the fan and f l u e system conveying b la s t furnace gases to
the baghouse. The original baghouse built in 1891 (Baghouse N o . l ) contained e ighteen
"rooms" with 81 bags per room, for a to ta l of 1,458 bags. Each bag was 18 inches in
diameter when extended and 30 f e e t long. The "ventilators" through which gases exited the
b u i l d i n g were a p p r o x i m a t e l y 55 to 60 f e e t above the ground, at the apex of the roof.

l i e s ( 1 9 0 2 ) provide s a d e t a i l e d di scuss ion of the opera t i on of the baghouse. The f a n s
and f l u e s were sized to hand l e 220,000 cfm of gas (l i e s 1902, p. 189). The t empera ture of the
smoke was kept below 300 °F at the baghouse to prevent burning of the bags; according to
l i e s "the pyrometer is read every hour, night and day, to prevent burning the bags and
s e t t i n g the f u m e on fire". l i e s recommended having s u f f i c i e n t bag capac i ty to a l l ow shaking
once per day, a l t hough in hot weather he recommended shaking twice d a i l y to reduce the
number of spontaneou s f ume f i r e s (in the f l u e s and bins underneath the baghouse). l i e s
does not provide any indi ca t i on that the fume f i r e s caused any damage to the bags. In f a c t ,
the f u m e was i n t e n t i o n a l l y burned in the fume-rooms under ly ing the baghouse to f u s e the
material prior to re-smel t ing; when the f u m e s in certain rooms were being burnt, the
overlying bags were unused to avoid undue strain on the bags (p. 198).

The gases p a s s i n g through the bags vented through "ventilators" or horizontal s l a t s
near the apex of the roo f ; however, the doors and windows were l e f t open in hot weather for
a d d i t i o n a l v en t i la t i on (p.201). In d a m p weather, l ie s recommended k e ep ing doors and
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windows c l o s e d , except when the bags were being shaken. A c c o r d i n g to P u f h a l ( 1 9 0 5 ) , the
bags were shaken every 6 hours. l i e s conducted e xp er imen t s to determine both the best
t y p e of c l o t h to use and the e f f e c t s of varying gas t empera ture s on the c l o t h integri ty. Based
on the d e t a i l e d nature of his d i s cus s ion on the baghouse o p e r a t i o n , s e n s i t i v i t y to the
economic lo s s e s associated with lead and silver values in f u m e , concern over c lo th mat er ia l ,
and e f f o r t s to prevent burning of the bags by c o n t r o l l i n g gas t empera ture , it a p p e a r s the
f a c i l i t y was well monitored and maintained. A l t h o u g h l ie s s ta t e s that the bag "cloth rarely
gives way" ( p . 2 0 2 ) , any damaged bags would have been noticed dur ing d a i l y (or more
f r e q u e n t ) hand shaking and were l i k e l y repaired in short order.

The roas t ing c a p a c i t y o f th e Globe S m e l t e r wa s gr ea t ly increased during th e 1890 ' s ,
i n c l u d i n g the a d d i t i o n of f i v e more hand roasters in Roaster B u i l d i n g No. 2, i n s t a l l a t i o n of
two mechanical B r o w n - O ' H a r a roasters, each with a 26 t o n / d a y c a p a c i t y , and 12 Bruckner
roasters with a p p r o x i m a t e capac i t i e s of 8 t o n s / d a y each ( P u f a h l 1905). A l s o dur ing this time
p e r i o d , all of the roasters except Roaster B u i l d i n g No. 1 were connected by brick f l u e s to a
common 152 f o o t stack at the northern boundary of the p r o p e r t y ( F i g u r e 2). Roaster
B u i l d i n g No. 1 was not connected to the common stack dur ing this time p e r i o d , l i k e l y
because the hand roasters in this b u i l d i n g were d e s t in ed to be removed and r ep la c ed with a
newer roas t ing process (see 1905 to 1919 time p e r i o d ) . Roaster f ume s could not be c o l l e c t e d
by the baghouse because the s u l f u r i c acid generated by roas t ing of the s u l f i d e ores would
corrode the bags (l i e s 1902, p. 166).

l i e s (1900) provide s a compari son of the costs of hand roas t ing versus mechanical
roa s t ing in the B r o w n - O ' H a r a f u r n a c e s , based on cost da ta f r o m 1887 to 1898. A blue print
of the B r o w n - O ' H a r a roaster b u i l d i n g i s in c luded in A t t a c h m e n t A. l i e s i n d i c a t e s that the
mechanical furnace s were o r i g i n a l l y in troduced as a lower cost method of roas t ing, rather
than j u s t for increasing to tal roas t ing capac i ty . The total tons roasted per month and per
day (on average) at the Glob e S m e l t e r for 1898 are prov id ed in l i e s (1900). In his 1902
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t r ea t i s e on lead s m e l t i n g , l ie s op ine s that "Bruckner roasters are d e s t ined to p l a y an
impor tant part at l e a d - s m e l t e r s for roast ing the s u l f i d e ores" but has l i t t l e to say about their
opera t i on or costs, s ugge s t ing that the 12 Bruckner roasters f i r s t shown on a 1903 Globe
P l a n t map of the works (traced f r om an earl ier undated d r a w i n g ) were only recent ly
i n s t a l l e d .

l i e s ( 1 9 0 2 ) also provide s a s i g n i f i c a n t amount of i n f o r m a t i o n on the roaster
emissions, in c lud ing test data on smoke f rom Roaster Bui ld ings N o s . 1 and 2. For example ,
in t e s t s of d i f f e r e n t t y p e s of bag mat er ia l s for c a p t u r i n g roaster f u m e s , l ie s r epor t s that the
combined volume of smoke f rom the two roaster stacks was 75,714 cubic f e e t per minute
( c f h i ) , with an average ve lo c i ty in the dust chambers of 529 f e e t per minute ( f p m ) . The
t empera ture s at the bases of these stacks ranged between 600 and 750 °F. T h i s r e su l t ed in
a c a l c u l a t e d f ume lo s s of 1140 tons per year, which assayed at 40.20 percent lead (average of
three e x p e r i m e n t s ) . T e s t s on the B r o w n - O ' H a r a mechanical roasters ind i ca t ed a smoke
volume of 56,800 c f in and a ve loc i ty of 1420 fpm in the f l u e ; in two experiments, the fume
contained 16 to 45.2 percent l ead . The t emperature at the base on the sheet-iron stack was
1375 ° F . T h e s e da ta a p p l y t o t h e stacks c o n t r o l l i n g smoke f rom t h e i n d i v i d u a l roaster
b u i l d i n g s prior to i n s t a l l a t i o n of the l o n g f l u e and common stack. F i n a l l y , l ie s s ta t e s that it
is p o s s i b l e to save most of the dust f r o m roasters, using l o n g dust chambers or f l u e s and
smoke ve lo c i t i e s in the range of 200 to 400 f p m , but that lead lo s s e s f r o m fume s vary f r o m 2
to 7 percent of the to ta l lead in the ore roasted (p. 176). It is l i k e l y that the l a t t e r comments
are based, in part , on observations of the long f l u e and common stack that was constructed
during the 1 8 9 0 ' s to control roaster smoke (see F i g u r e 2). A three-dimens ional drawing of
the f l u e system and common stack is contained in A t t a c h m e n t A.

A re f inery was buil t at G l o b e in 1892-93 to recover si lver and go ld f r om lead b u l l i o n
(Fell 1979, p. 153; EMJ 54, p .62). W i t h a p l a n n e d capac i ty of 80 tons of b u l l i o n per day, the
r e f i n e r y required b u l l i o n f r o m other smel t er s as far away as Mexico and W a s h i n g t o n (Fell
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1979, p. 153). The f u m e s f r o m the silver and gold m e l t i n g and other r e f i n i n g f u r n a c e s were
c o n t r o l l e d by the baghouse ( l i e s 1902, p.204).

1905 to 1919 T i m e Period

U n d e r the ownership of the American S m e l t i n g and R e f i n i n g C o m p a n y , the G l o b e
works underwent a new era of d e v e l o p m e n t beg inning in 1905 ( F i g u r e 3). Lead sme l t ing
continued using seven blast furnaces and an expanded baghouse until the operation was
shut down in 1919; however, two extensions of the baghouse b u i l d i n g increased the number
of bags to 2,789. T e s t s conducted circa 1907 i n d i c a t e that the baghouse c o n t r o l l e d 160,000
cfm of gas when all seven b la s t f urnac e s were in op e ra t i on , with gas t empera ture s of 130°F
t o 150°F. The bags prov id ed an a ir- to-c lo th ratio o f 390,000 s f i ' c fm, which was characterized
as being "more than ample" (see t ab l e of Bag H o u s e d a t a , Attachment A).

Other than expans ion of the baghouse, the p r i n c i p a l changes to the l ead s m e l t i n g
operat ion during this time period were the in t roduc t i on of the H u n t i n g t o n - H e b e r l e i n
roa s t ing process and Dwight & L l o y d s in t er ing machines, which r e p l a c e d most of the o ld e r
and le s s e f f i c i e n t hand roasters (see F i g u r e 3). Based on a 1905 site map (see A t t a c h m e n t
A) the s i lver and go ld r e f i n i n g process was shut down by 1905 and the former r e f in ery
b u i l d i n g was used for certain op era t i on s associated with arsenic t r i o x i d e r e f i n i n g and, to a
l i m i t e d ex t ent , cadmium r e f i n i n g , which were both d e v e l o p e d dur ing this time per i od .

The H e b e r l e i n roasters used in the H u n t i n g t o n - H e b e r l e i n proces s were i n s t a l l e d in
Roaster B u i l d i n g No. 1, r e p l a c i n g the original hand roasters in this b u i l d i n g (see F i g u r e 3
and Attachment A, General Design and Loca t i on of the H u n t i n g t o n - H e b e r l e i n Proces s). The
p a t e n t e d process involved roas t ing s u l f i d e ores with l ime s t one at r e l a t i v e l y low
t emperature s . The roasted ore was a l l owed to cool , p l a c e d in po t s over a small quanti ty of
red-hot calcines f r o m the roas t ing furnace , then s u b j e c t e d to an air b l a s t . The r e s u l t i n g

8



Revision 0
March 20, 1998

chemical reaction within the roasted ore generated s u f f i c i e n t heat to drive off s u l f u r d i o x i d e
without f u r t h e r a d d i t i o n o f heat ( I n g a l l s 1906). A c c o r d i n g t o I n g a l l s ( 1 9 0 6 ) , th e H u n t i n g t o n -
H e b e r l e i n process increased lead recovery in ore f r om about 90 to 92 percent for s tandard
reverberatory furnace s (such as hand f u r n a c e s ) to about 98 percent , r epre s en t ing a 75 to 80
percent reduc t ion in the amount of l ead v o l a t i l i z e d . T h i s was l a r g e l y due to the lower
t empera ture s required for roa s t ing by this process and the r e su l tant decrease in the
v o l a t i l i z a t i o n of lead oxide. The eight H e b e r l e i n roasters each had a c a p a c i t y of about 40
tons of ore per day ( I n g a l l s 1906). The H u n t i n g t o n - H e b e r l e i n proces s also r e su l t ed in
treated ore that was more e f f i c i e n t l y s m e l t e d , increas ing the p r o d u c t i o n rate of the b la s t
f urnac e s by 60 to 100 percent.

Dwight & Lloyd S i n t e r i n g Machines were i n s t a l l e d in Roaster B u i l d i n g No. 2,
r e p l a c i n g three of the original hand roasters ( F i g u r e 3). T h e s e mechanical roasters f u s e d or
sintered the ore and d u s t s being roasted more e f f i c i e n t l y , r e s u l t i n g in super ior p r o p e r t i e s for
subsequent b la s t f u rnac e smel t ing. The gases f r om the Dwight & Lloyd s int er ing machines
was conveyed through the ex i s t ing f l u e system tb the common stack at the north end of the
p r o p e r t y .

During this time p er i od , s i g n i f i c a n t changes were made to the p l a n t to a l l ow recovery
of arsenic tr iox ide f r o m lead sme l t er baghouse dust (e.g., s ee 1905 G l o b e Plant S i t e M a p ) .
To summarize the process , one of the hand roasters in Roaster B u i l d i n g No. 2 was r ep la c ed
with a mechanical roaster d e d i c a t e d to the arsenic r e f i n i n g proces s; f u m e s f r o m this roaster
were routed through a new set of "black arsenic f l u e s " , where arsenic t r i ox id e sub l imated
onto the w a l l s and f l o o r s of the f l u e s as the gases cooled. Gases l eaving the kitchen were
c o l l e c t e d in the f i r s t 11 rooms of the baghouse, which were d e d i c a t e d to the arsenic
opera t i on a f t e r 1912. In a d d i t i o n , an arsenic r e f i n e r y was c on s t ruc t ed , c on s i s t ing of two
furnace s and a second set of f l u e s known as the "white arsenic kitchens", which re-roasted
the lower grade arsenic tr iox ide f r o m the black kitchens to produce 95 to 99.9 percent pure
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arsenic t r i ox id e (e.g., see C a r a p e l l a 1964). Gases that l e f t the white arsenic kitchens were
also c o n t r o l l e d by the baghouse. Because the arsenic r e f i n i n g process re su l t ed in f u m e s that
were almost en t i r e ly arsenic t r i o x id e , these opera t i on s would not have been a s i g n i f i c a n t
source of lead emissions. F u r t h e r , any of the arsenic r e f i n i n g fumes that l e f t the kitchens or
f l u e s were c o n t r o l l e d by the baghouse.

Recovery of cadmium f r o m lead smel ter baghouse dust was al so conducted on a
l i m i t e d scale dur ing the 1905 to 1919 time period ( a c c o r d i n g to an Augus t 20, 1926 memo by
Roscoe T e a t s , the G l o b e Plant super int endent , large stocks of cadmium dust had been on
hand for many years, s u g g e s t i n g it was l a r g e l y accumulated during prior time p e r i o d s ) . As
shown on the 1905 Glob e Plant M a p , a cadmium ca l c in ing furnac e was l o ca t ed in the f o rmer
s i lver and go ld r e f i n e r y b u i l d i n g , and a cadmium p l a n t was i n s t a l l e d in the former s i lver
and go ld p a r t i n g p l a n t . When cadmium concentrat ions in the baghouse dust reached
s u f f i c i e n t l eve l s (e.g., 40 percent according an A p r i l 1, 1928 Globe Plant document ent i t l ed
"Outl ine of Cadmium Process"), the dust was treated in the ca l c in ing furnace by mixing
with s u l f u r i c acid and hea t ing to f or c e lead and other meta l s into i n s o l u b l e f o r m s , whi le the
cadmium remained s o l u b l e as cadmium s u l f a t e and could be leached f r o m the r e s u l t i n g
calcines. As a r e su l t , the c a l c i n i n g opera t i on is u n l i k e l y to have had s i g n i f i c a n t lead
emissions; this conclusion is s u p p o r t e d by concentrations in gas c leaning l i qu id s f r om
modern day c a l c i n i n g o p e r a t i o n s , which are very low in lead (see TRC 1988, T a b l e 3.7).

1920 to 1998 T i m e Period

Product ion of l i tharge (lead ox ide) and test lead were the only s i g n i f i c a n t lead
o p e r a t i o n s at the Glob e Plant a f t e r the lead s m e l t i n g op era t i on shut down in 1919. The
l i t h a r g e p l a n t was moved f r o m Pueb l o in 1925 and has o p e r a t e d at the G l o b e Plant since
that time (see F i g u r e 5, 6, and 7 for the 1927 through 1998 time p e r i o d s ) . Emissions have
been d i r e c t l y measured by stack t e s t s in recent years for the f o u r baghouses that now
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control emissions f r o m the Li tharge Depar tment ( T R C 1989).

Arsenic t r iox ide produc t i on , the p r i n c i p a l opera t ion at the G l o b e Plant f r om 1920
through 1926, would not have produced s i g n i f i c a n t lead emissions, as di scussed in the
previous section. F u r t h e r , all arsenic t r i ox ide p r o d u c t i o n emissions were c o n t r o l l e d by the
baghouse (see F i g u r e 4, 1920 through 1926).

C a d m i u m r e f i n i n g ( p r o d u c t i o n of cadmium me ta l , cadmium oxide, and cadmium
p o w d e r ) was the p r i n c i p a l op era t i on at the G l o b e P l a n t a f t e r the arsenic t r iox ide op era t i on s
shut down, f r o m 1927 to until the cadmium circuit was shut down in 1993 ( s m a l l scale
cadmium opera t i on s have continued in the high pur i ty laboratory since 1993). As di scus sed
earlier, ca l c in ing and subsequent r e f i n i n g s t e p s in the cadmium process should not have
contr ibuted s i g n i f i c a n t lead emissions, because lead was removed f rom the process by
p r e c i p i t a t i o n during the ca l c in ing process.

Some lead emissions would have re su l t ed f r om roas t ing of cadmium dust and l e a d -
conta ining ca l c ine re s idues , which was conducted in the G o d f r e y Roaster B u i l d i n g as a
method of increasing cadmium concentrat ions in the dust and recovering cadmium lost to
residues. A c c o r d i n g to the 1928 "Outline of Cadmium Process" document, the cadmium dust
c o l l e c t e d in the baghouse contained 5 to 15 percent l e a d . I n i t i a l l y , G o d f r e y Roaster
emissions were c o n t r o l l e d by the original baghouse for the lead blas t furnace s ( F i g u r e 4,
1927 through 1930). The orginal baghouse was r ep la c ed in 1948 by a new baghouse (e.g.,
see F i g u r e 5, 1931 through 1948), which was used to control G o d f r e y Roaster emissions
until the roaster was shut down in 1977.

11
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